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ej-ojE ^ o]i- ^. ^ ^^SAl^l {LIGHT PEN AND LIGHT-SENSITIVE 
LIQUID CRYSTAL DISPLAY DEVICE HAVING THE SAME} 

£ 3^ 51 22] sWH Jffls} # ^ ^ofl ol7>£)^ ^ 4^ £Al*V 

51 4^r 3 *UHH 2)tb €^ £^1*1: 7fl^£o]cf. 

£ 5^ S. 42] A -f-^- ^-tflsolt)-. 

S. 6£r 4 ^*HH o]^- el-olH ^2] 7fl^i£olc).. 

£ 7^r ^ 1^2] 5 ^HH 2]^- e^lH ^2] 7fl^£olcf. 

£. 9tt ^2] 1 -MAlofl^ oJ}^^^ o. £Alt v 7 fl^ £ olcf. 

51 10^8: ^2] 2 ^Alofloll # ^^SAl^l^ 7 fl^£c>lti|.. 
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<12> 2]^ S^, ^iL^^l ^ t^#*M 7fl «Vo1 # 4**1 ;*13J£U ojcf. ^ 

Ji^e^HH ^iL«- SAl^ c]i#eflol CRT c^#3M ^ f 

ofl^iE^^l * -^-71 ^711 ^ t^j-o^ ^o] o^c}. 
<i3> c]^l-eflcl ftx]^ *)t]SL £tH^*l-<*| <3 

^fcf. m-^, ^<S*Hr ^iL^B^lS. ^S-S: c-flojE-l* «y^^r>7l «fl 

b| 5.^4. 3*1 ^fl^^r ^ SE^r E^l ^ofl o^«fl oj-^o] $1*1 C-fl o] # 
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^th 3*1 sfl^-i- oj-g-^ tl^#3H ^^^V ^>q- zi^,g. a 

^^7)^ "-^^ S^-fr ^1 #^t}. 

<i?> nq- 3^ M 2.^ ^-a- ^i^ei^is # 

°1 #*l7> 7fl^^cf. 3)-<y^7> <a*l*V ^ #*l*Kr ^Hfl ^#3H #*lfe 

3. ^Ji^^lS. ^^el^l^- 3^#3M ^]^«-E^ <y?^ Ai^ofl cfl 

-§-*H ^^M°l #*1^ ^JL£ «1^5L ai^I- #^*Vrf. q^eflol #*ji=. 

<18> # c]^^eflo] ^ofl ^ o]7>^>7l ^SflA^ e^-o]H Jffl 

(light pen)^- aje 7flf^ E^B. Jffl^r c^^eflo] &^ 

7} ^ °flofl^ ^*1-7H1 3^tb ^* 5Hr4. 

<19> olSf ^sfl B}-o]B ^ o. iti}^^^- H7l| 71 ^ ti>^, ^efl 

si«h sAi^ofl ^ ^ 9X^. at, si-^^i si*fl ^ 
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oil ^ 2iH7f ^l^lTfl ^7>5lJL, ^-Tfl * ^7> 37fl #7^TT ^Cf. 
Hth cl^s^ol ^ 7 > ^xg^v #0.5. ^.<a*> 

<20> Mj-^c. oj<4 ^-o. o. ^.oV^j. 30^.^ 1^0} ^fl x 4^0. 

Cli^^o] K t£^ 7}<$i5}x} QJLS. ^x]o) S ^ofl rfroj-^- nfl ^.g- 

<22> o]Si\. £ ^ ! ^-^§>7l ^«fl M^^r ^1, -g-*lH afl^lS]^ 

S^iM^ <$A}& ^x)*}^ #3^>^ 3g- #*1 ^Jl 

<23> S c t J. > £ ^ 2 jz.^ ^.^§>7l ^*fl -g- -g-*fl, -g-*)Hl Wfl^Sl^ 5q 

-¥-5.-^ °jA>£ ^1 1 olnl^^ ^1*H 1 #^*Rr # #*1, 
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% ^ -n-^-l: 5L^Vfe 5}o)e n^iL^r Xl 1, Xl 2 7l#, X] 1, XI 2 7)%9\ a> 
°H1 XIXI€ dj^o.S ^ ^-^4^ £3*1^ x] i o]ul^^ #a>a1 

7l7) ^«fl Xl 1 7l^ofl 4^7fl7> «fl*l£ Xl 1 Xl 2 7l^o)l X| 2 ^ 

^ « ^ <y A > <h*1 ^7}- Xl 2 4J5L« #^^>7l ^*fl 

xl i 31^- *}°H «il*m # if-^ ^^aAisfl^ g xi i ( xi 2 ^^-o. 

JL X] 1 ^^ 7 ) ^gfl XU ^7>*>J1 > XI 2 ^111 XI 

2 °h*i#* xi 1, xi 2 ^i^s xi 2 ^ ^ijl* ih9*h=- ^ 5. 

<24> ^ ^ofl o}*}^, el-ojE ^Jo] <q^Ai M^^- % t£i=. cgAj-o] if-^ °1°1*1# 

4. 



< 26 > ej-oiH *3 ^Al<^m 

<27> ^aHI 1 

<28> £ 1^ ^ xl 1 ^*HH ^ItF jgo} 7 fl^£oicf. 

< 29 > £ l# #2:*Ha, H}olH ^1(100)^ -§-Xl(110), ^ ^1(120), XH Ef 

(130) ^ # ^ ^(140)# 
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<30> -§-31(110)^ % #*1(120), Xl«H£i-(130) g # 

-3-^(140)^ (110)3 tfl^-o!)^ % #*](120), *1MS.^(130) ^ % 

^ ^(140)^- ttf*7] 3*fl ^-#oj ^^^tf. s-^dio)^ t£»6\)±=. g- 

48 ^(140HH ^Sr #A>*]-7} ^sfl 7fl^( 112)1- 3Hr4. 

<3i> ^- ^1 ^1(120)^ -g-*fl(110Hl tifl^l€^. # #*1 ^1(120)^ -§-*IKll0)3 sq 
-S-iM^ ^-^(110)* ^*Hr °J-^-a- °H*1#(10M- -^HHH # 

^1(120)7} ^ Vm*. ^ c}-^ £ ^ &Al#*HH i£ 

<32> # ^)(i20)^ <^>€ °H*1#(10H1 tfl -§-*><>} #*l ai^I- #^tbcf. # 
^l(120)S.^-Ei eflt^r # (120)3. <9*>^ °1 

*1*1#(10)3 Aj|7H wHlt^. °1*1*1^-(10)3 M]7]d\] alefl^H * #*l(120)3.-¥- 

<33> ^1 ^)(120)^ ^1(110)3 ^)^-S^-Ei S.^(110)» *J=*Rr # 

* #*l*>7j ^sj), ^l(iio)ofl S3! ^€ ^^PfUUHl «fl*l€th 

<34> % ^)(120)^- w>^*>7fl % &*\, °fl« 5E£ II 

<35> ^)o) £1-(130)^ -g-Sfl(110H *fl*l€3-. >gAloflo|)^ f aflo} S.#(130)-8r 

(110)3 ^ofl ^tf^rf. ai-(i30)^r # #*1(120)°)H 

*fi-8-*M # -n-^(140)# ^-^A)7l7l 3^ *I)<H -ilJM- #3^. *)H S-lr(130) 
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^ % #*1(120)°1H MSLSH efl^ofl XI <H #3L^ #^^r 

*1H S^(130)^r ^Jl£) efi^ ^ 7) efls]5i^ AlJil- 

<36> ^ 0-^(140)^ -g-3l(110Hl «fl^l€4. ^*HHH % ^ 0.^(140)^ 

■g-afl (110)3 ^ ^°fl «fl^l^4. #^£r *H -511-(130)°1H *H°1 

^l^oll S1*H # *M 140)0.5. <?]7>^rq-. ^ ^(110)3) xfl^Ml wfl^l 

£ 2E^ ^ 3**1 ^4 ^^^^-£l-(150)^Ei #3^4, s-^](no)^ 

<37> -gAHofl^ # ^ -^-^(UO) -8: Efl<£^ -8-*}^ «J]^^ lH3*Hr ^ tM 

i= (light emitting diode, LED)°1^. % Ht4l -frbi(140)4M ^^hS- 
*8r(142)°]t)r. % ^ -R-bKUOHH ^-(142)£ -§-3)(110)3 7fl^f(112)« 

^ -§-*fl(110)3 #A>^cf. 

<39> ^ f ^«a^> 7 > SfolH iffl(ioo)^. o]nl^^-(iO)ol tf^fe- a^, oj]§ s.^, ^. 

(100)5] # ^1(120)^ 3^1^*13.^ ol D l^)^-(io)^ ^l^cf. 

# #*](120)fe °M*1^(10H o)f;}a) .E.^ 130)5 #*1 #^4. 

<40> ^ S.l-(130)^r % (120)5.^3 <&7}& ^Jro)] <2jz§H *IM 

» ^Al^lcf. ^fl<H Al^o!] <^}o} % *Q-a$ -fi-^(140)°fl-b ^ ^^ol o]7>^cf. # 
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^ -fr^(140)-gr t 1 * ^1*H -§-31(110)3] ^ ^(142)-ir ^ 

<4i> ojofl, ^ #(142)^ oId)^I^-(io)^ Aj-jr tO-cfl ^1^^. °1*1*1#(10) 

^°1B ^(100)^1 ^(100)°.5. ^Afs]^ wj-*^ ^ JL| ^aj ^-(142) 

^ eHB ^(100)2] vfl-*MH ^1(100)^ <2]-*f5. #a>s]^ ifr** 5H=4. eM 

S 31(100)°lH #(142)£r S^l^l^ # #*1 ^*}sL <?]7}-£c]-. 

€^ ^ !H3*>3E-I=- f o s ^j ( ^o]E sffl^l- ^-^^>7> -&(on) 5E^ ^.H(off)^ ^7} 

.2.3. 51-olH ^ itll^-i- 3711 ^ 3Hr4. 



<43> ^j AHl 2 

<44> JE 2^r ^) 2 *3*HH ^tb 2WH 7fl^£olcf. aj*H1 

<M # -fry -8: ^1*1- 4*1*1 ^ *^H1 l^ §<at^ ^ 

<45> # ^ -fr^(l40)£ eflJE. ^ cf°l -2-^(143), ^ cj-o] .£;«=( 144) «.s 

cfol^jE.(l45)^ ^SLS. ^€4. 31 = ^ 4°1^(143)^ 31 = ^ 
eflU #(143a)# IHW^H, ZLfl ^ cH-2-^(144)*r n3 ZL^ # 

(144a)-|- t^H^U, ^ cfo)^(i4 5 )^ #(145a)^ 

^1*14. 
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<46> # ^ -8-^(140)^- <>l-¥-^r 31 4°1 -2.-2.(143), 4°1 -2-E-(144) 



d1 W- s yVji 



# 4 0 l-2-E.(145)^ cj-<£t!: ^.2.5. ^ oicf. 



<47> oil* -i-^, # -B-bi(140)£r efl^. ^ cfol^(i4 3 ) ( zl^ cfo]^c 

(144) ^ 1-^- ^ ^ol^^.(i45) ^ ^VM-^-i- Af-g-^ ^ 014. cfe 7l l ) # 
-fr^(140)^ eflH. ^ 4°l-2-£L(143), zz.^ ^ cfo]^.^(i 44 ) ^ ^-^ €\-o)^^ 

(145) ^ 2 7fl °1^M: 2i^}^ ^ 9X^. 

<48> ^- ^Hofl^ # t£s$ ^(140)^1 Bfl-El 4°1 -2.^(143), ^ ^ cfo^jE. 

(144) ^ ^ 4°1 -2-= (145) 7]- S.^- A>-g-^cf. ^ 4°1-2.:EL(143), =L& ^ 

# 4°l-2-JEL(144) ^ 1-^ ^ 4°1 -2.^(145)^ 5.^ -El-(130)4 if^os <g 

1^4. 2.1-(130)€- 3)2. ^ 4°1-2.= (143), ZL^ ^ 4°l-2.i=(144) * 1-f- 

^ (145)^1 7H«^1 ^-g- *]7l-*Rr 33 °1 71-^1-4. 

<49> ^aHHI^^ efl= ^ 4°1^-^(143), zi^ cf°l-2-=(144) ^ 

4°1 -2.H. (145)7)- JEcHS. ^1^^ Efl= ^ ell= %(143a), s^-g- 

ZL?1 #(144a) ^ 1-^- 4^"* #(145a)# ^^4. 

<so> £ 3^ £ 2^1 EfolB ^ % -B-^ofl o]7>£l^ ^ #<y-^ 4^^- 

<5i> t£ 2 JE^r £ 3^- ^-S^, # -^.^(140)01 ^ 401^.^.(143) > zl^ 

^ 4°1^-B(144) ^ 1-^ ^ 4 0 1-2.^(145)* iHtflS Al7l7l ^ a 

!-(130)£: ^ efl= ^ 4ol^.c(i43) S jg^ s.^- #i=. ^ 1 ^ ^^(132)* 9j7> 
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*H efliEL 4°1^-^(143)# if ^-o]- ^ ^ gflc 3g-( 143a )^. 

<52> <>1°H, *1H 2.^(130)^- BflH. ^ r*°liL!=(l43)7> fAlofl t# 

cfo] iLE.(144W €^ ^"^ 2 ^-g- €i(133)» <?}7}-*H ZL^ cfoj^c 

(144) 1- a)^- ^o> t& *W ^ ^(144a)-i- ^M*l*=h 

<53> o)o]a] , ^ 2.-i-(l30)^- ^ cfol^c (144)7} -g-AHl ^-J=l ^ 

■ cfo] .2.3S.U45W €i 3 ^ ^(134)* ^l7HH W ^ 

(145) 1- €^ ^ ^-f- ^ #(145a)-|- ^Alflcf. 

<54> ^(1<H £l-(130)^r °)S} ££r 43 efl= ^ o]^.= (143) t ^ 

4°l-$-^(144) g 1-f- ^ 3-^(145)1- ji,^^ a] efl= #(143a), ZL 
fl #(143a) ^ #(144a)* ^^m^-. 

<55> £ ^AHlofl o]*}^, e}o]H 511= 511= ^ 4^-8: ^ 

^ * 4^ £fe ^ * # 3«H£. 1 7111- # 

.s 9X5= a^l^H>H # # a Til q^^l^ 

iHM^l # ±7} 9] % Ol^l-* 3711 ^Al^lcf. at!", 5)1=. ^, 11^ # # 



<56> ^3aH1 3 
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< 58 > 3E 4 SEfe S. 5* ^% ^(146)^ % -R-^(140HH ^Mtb 4-8 

#(142)* «H « ^-(142)^ #7>Al^1cf. ^ ^tH(146)^ 3 ^^M" 

-g.3i( 110 )cq 7fl^-(112Hl 7}?}£ ^ofl tifl^l^^. ^% 7^(146)3 ^H^l^r 
*W S.l-(130)34 o^sj # ^aJ -fW(140)°| afl^]^cf. % ^(140)^1^ 1H?3!: 

^ %(U2)£- 7itH(146HH ti>A>s]ji o] 4^^- ^ #(142)£: € 

<59> ^^(146)^ Qjfr o. ^ ^Aj-Al7l7l 7^(146)^ tfl^^ 

<H1^ ^-aVA^o] ^ 1;^, o)|£. 1:^, ^, ^^lir, IH^Itt ^ f o £ ol = 

# aVAl-^(i47)ol C-] ^j^tf. 
<60> ^. AjAl^oll o^j-ig, # ^ O-^ojlA-1 ^ rt^cq ^ ^-i- A>-g-*}*] & 

<61> ^jA]ofl 4 

<62> £ ^ 4 ^A]^<H] <q$- ej-OjE ^o] 7fl^£0lcf. AjAHoflAi ^ 

(tip)^ i^^ll" ^l^t!- M-^l T 1 ^ -9.4:^ ^aj) 14 ZL 
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<63> 5= 6-g- ^-s*>^, -§-31(110)^ <a-?-ofl 7fl^-?-(112)^fe ^f-^ #sa*i 

%^Mr ^(tip;162)ol Hfl^l^cf. ^(162)£r °H*13hg- 7}^- 5. 

3^£)*r 4^1, U(162)°.5.fe- % ^ -°r^(140HH *HJ$ ^ 

#(142)°1 #A>^cf. ^(162)£ a^l^l^ £^ ^#o_3.*| ^S)*>ZL, S^l^l^ a 
o]3 ^o.s.^ ^efl ^13. °1» ^-^*>7l U (162)^1 * 

<64> ^ ( ^(i62)ofl^ ^/^.H ifl*l(166)7> £^€4. ^*l(166)fe ^(162)ol 5. 

S^ofl ^#5H *3*><a *H -£!■( 130)5. ^ <0Jl* #^t!r4. 

*1(166)^ ^-g-ofl ^*fl *H 5M-(130)£- ^ # ^ -°r^(140)<Hl -^W. 

^^^1(166)^ H(162)o] ^Hi*^ *1H 2.^(130)5. <y7>S)oi ^ 

cf. o]s o]«fl # ^ -fr^(140)oll ^ ^>cf^cf. 

<65> o]ufl f ^flo} S.l-(130)^r % 120)5.^ 4lJ>7> °jA>5]o^ :£ M}-^ 

-°r^( 140) ©I #Efl oflAl ^^(166)5.^ "fr^^H <y?m ^J^l # 

^ -3-^(140)^ ^-§- 5E^ ^-f-^ JLBj*>*l ^cf. 

<66> ^Aloflofl E}-o]E ^o. # ^ "fr^* *il 

^ #Efl SE^ aAl^]S| a^O_S.-f-Ei olnl^jg-o] #A]-E|*1 ^ E>S. efoje ^)o] 



<67> -*UH] 5 
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<68> £ 7£r *fl 5 ^*HH ^tb ^M^- ®2) 7fl^£olcf. ^aH^A) 

^JliM^ *iM8tb ^ *}^r 3# ^tb M-^^l ^ SL±±r 

^1 14 ^ 0 ^^S. ZL ^^>7ls tb^. 

<69> £ 7^. ^1(110)2] 7 fl^JjL( 112 )ofl^ # ^ -R-^(140HH M}-^ ft 

#(142)* JiCf ^^ofl ^A>*>71 3*lH, ^ «. 7 fl(170)7> D) 

-¥-^(170)^ «>^«v7fl #zhi ^ ^>y-o.s 2n*m ^ sa-s.^, 

^-(142)-!- f-^l^ ^ -f-^tb ^4**1 #^5. £ ^^l^oilAi, ^j^- 

-^ti(170)Tr wV^*>7fl cfzj-^. ^Vo s ^-^(170)^ # ^7] 

<70> ^- ^ -f}-^(i40)olH ^3*V ^ %(142)^r -g-*ll(110)£l 7fl^(12)» ^f-*fl # 

^V^a-] -?-7fl(170)3. ^A^t}-. o] n fl > ^ ^-^(170)3 ft^ #(142)£: 

-¥-^(170)1- ■f-4*>^'H 1i*H 3i«fl #^i)<H ^ # 

(142)^ ^7fl(170Hl Sl^V°1 ^ ^^Hl 

<?i> .g. ^aHH sjsns, «-7floil ^*>^ efoi^ #A>^ ^ Jgig^^. Jg. 

t 5a^, ^ 3711 ^^-a] 71 ji , e^olH ^.cf ^^tb 



<72> # #*1 <^^gAl^lol ^Al 



<73> 



^7>H1 1 
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<75> £ 8 £^ £ 9« ^S^, # #*1 <2lj^jEAl ^1(700)^ e}olB ^1(100), <^3. 

Al3fl^(500) ^ ^ -El-(600)^- Sf-tl-cf. 

<76> ^(100)£r 2}°lH ^ ^Alpj) 1 vfl^ ^Al^l 50^ ^M]§>7ll 

^- ^ ^*>7l5. El-olH ^(100)^8: i xfl*l ^A]c^l 5 

£A]^ e(-oiH ^(100)* A>-g-t!-^-. °H, eMB ^1(100)^ # ^1(120)7]- ^n] 
^I^-(IO)^: #*1*H *ll 1 ^^7lS ^tj-. ^€ 

^^SAlsfl^(500)^ # #*1 i7>}7> #*1 ^^>7l ^^lnf. 

<77> ofl^ SA ] ^^(500)^ 1 71^(200), *\] 2 7)^(400), <^(300), 1 ^ 

(250), 2 ^(450) ^ ^ #*1 ^a>(270)» i^t^. 

<78> l 71 #(200) ^ *ll 2 71^(400)^: *}^J±;£-Ij- Hfl^S]^, l 71^(200) 

^ *ll 2 71^(400)^8: -°rBl 7]^)^. 1 71^(200) ^ 2 7l#(400)ol 

liS-ij- all *1 4£} #3HH ^1 l 71^(200) ^ *ll 2 71^(400)^1 Efl^ejoil^ on ^ (300)^- 

HH^l^l7l7l ^ ^.^(430)71- tifl^l^4. 

<79> <^(300)£- *fl 1 71^(200) ^ *11 2 71^(400)^1 A>c>loil ^^sl<>| tifl^l^cf. 

(300)£- ^TjH ^l^H tifl^ol ^^sjji, Hfl^oil cfl-§-*H ofl^(300)* -g-^Wb ^ 
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<80> ^"^(300)^- -f-^Kr €3«>7] Xl 1 71^(200)^1^- ^ 1 

^^■(250)ol «11*lS]uL, 2 71^(400)^1^ Xl 2 ^^-(450)^1 *H*l^i}. 
<8i> xl i ^^-(250)^- XI 1 7l#(200Hl ^7fl7> ^^^cf. ^11- ^^S^lsfl^ 

(500)^1 «fl-S-3E.7> 1024 X768 ol&KlL 3M: nfl , Xl 1 *R(250)£- Xl 1 7]J&(200W 
^BflS. 1024 X768 >§7fl7> ^^^cf. XI 1 ^(250)1-8: ^*>^^ J&E^* 
o]=. ^ AVsj-n]-( indium Tin Oxide, I TO) SE-^r *I# -M-^ Indium Zinc Oxide, 

IZ0)^.S. ol^^^i^. £ 91- ^S*}^, XI 1 7l^r(200)^l A A 1 €^(250)# 

°Htt Bl-olnld] g.3 ^ ^oj-o. oJ 7 |.^ «Vn}- B^^El (260)7> Wfl*l£cf. 

<82> *vuj B^^l^(260)^ 711 olH ^i^-(G), ili #^-(S) *imfKC) ^ ^-efl<y ^ 

^-(D)JL^. ^^4. ^ H^^liEi(260)Sl =eflo] ^(D)£r Xl 1 #^-(250 HI ^ 
^ B^l^Bl(260)-i- # A 3H1 ^ W H^^l^#^ 7]|o]h #^-(G)£- 
XlolE 5l-ol(285)^l AS °M£]JI, «^ H^fl^l^EK260)-i- # ^ °|^1 4** ^A 
B^l^E-l-i-^: c-HolEi el-ol(280)oll ^f^S <?!^^cf. 
<83> xl 2 ^(450)^ XI 2 71^(400) # Xl 1 ^(250)1:21- *HM£^ 

*fl 2 ^(450)£r 2 71^(400)^1 ^^Hl ^ A 2 #^-(450)£- ^f-^^> 

^-t^-ir A^ ^11- ^ <+S|-^'( Indium Tin Oxide, I TO) iE^- °Jf- o}<£ ^-s}-^ 
(Indium Zinc Oxide, IZ0)°-5 °1 -¥-<>1 ^ . Xl 2 ^(450)^^ ^^ol o^l^c}.. 

<84> Xl 2 ^^-(450)4 Xl 2 71^(400)^1 ^olofl^ xl 1 #^-(250)*:b1- ^-Oj^V wfl*l ^ 

^Qj^v ig^^- ^ ^e^Bl(460)»ol Wfl^l^cl-. ^£l^EK460)*^- 31-EL Bj-^-o) #o. 
-S-*M 7]tt efljEL ^e^E^(462), zl^ ^^-s] f-^Al ?1 ^ ^ ^^(464) 5* 

4^-0] ^ -f-^A] ?1 ^ -g-=L ^e^E^ (466)5. ol^-ol^lcl-. 
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<85> % ^>(270)^- ^ 1 71^(200 H # #*1 ^*}(270)^r 1 7}% 

(200 HI 1 #^-(250) 1-2] Afolofl nfle^i wfl^^cf. ^ #*1 i*} 

(270)^ ^ ^ ^-g--^ #^<y°l #-^^l cfl?!;^ ^-^ 2003-12768 J: 

^JLAl^l ^ ol^ ^ ^.-o]] ^-^1^0.5. 7l7fl£lo1 o^cf. # 4i^>(270)^ S}^- 

S^-Ei <i«- «-^ ( ^^t!" ^1( 100)^.5.-^- m}-^ ^ ^-(i42)oll 

«H 2 #*1 ^1^1- ^-^Al^lcf. 2 #*1 ^IJ:^ ^ #(142)£) ojA> 

< 86 > £ 9= ( ^ 2.^(600)^ TflolB ^Jf(610), 3HEi ^^-(620), Til 

olB ^-§-^(610Hl ^ ^^-^-(630), cflojE^ ^-g^(620Hl <$^.Q ^lS 

^-¥-(640), <*j^SAl 3fl^ (500H1 ^SRr ^BfolH <H^l-eK800Hl 

s\o] wHefolH ^-g-E](800)-I- ^M^b ^ *1M^(650) ( <^<m*l 31^(500 HI «fl^l 
^ # #*1 ^(270)S^-Ei «v^^ ^1 2 #*1 ^3*Rr #*1 ^IJl ^^-(660) 

^ <=>1** *lH*Rr ^l^^-(670)# i^cf. 

<87> ti]o)h ^§^-(610)^r ^^aA]3l)^(500)^ z}- TflojE e)-ol(285)ofl ^^t}. 7fl°l 
S ^"§-¥-(610)^ ^ ^^(630)3.^ ^ ^ ^ojE ^ a]J:# TflojE 

2^ (285 HI TflolH ^-g- ^S^r 7)}o)^ Ei-^ a] J: Tfloje A] 

<88> $)o)b\ ^«-(620)^- ^^^1^^(500)^ z}- zi)o]z\ eKl(280H] ^^i}. 

3 ^-§-¥-(620)^ Tils ^^-t-(640)S-¥-e^ TflS ^(gray voltage)# -M«H*| 01 

e]-<y(280Hl ^l-tgHl. 
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<89> Aljr ^]^«-(670)^ 7\]o)^ ^-^(610), ^ #<y- ^^-^-(630), ^}o)b\ 

(620) * 7)1 2 ^-^(640)* ^^4. US- ^l<H^-(670)^ ^ ^Ha^^I 

(900)5.^ u)v)SL {lit <a^«>^cf. yjr},£. a) 5^ 1 efliEl Til 2: Aijr( Rl)) 1 
^ 7)1 2 ^l^(Gi), 1 1-^ 7)12: {li(Bi), -S-71 A]jr( vertical synchronizing 

signal, V sync ), ^7] {1^1 (horizontal synchronizing signal, H sync ), tf\9l i?-^- 

AjKmain clock signal, CLK), OH^ {lJl(data enable signal, DE)3- ^ 

<90> Ajjr aj)o^( 6 70)^ alc]^. Aljrofl ! TllS a]J>(Ri), 1 ^ 31 

2 ^l^(Gi) ^ *)1 1 Tils ^1J:(Bi)1- ^Sa] sJ|^(500Hl 3^711 5?ltH^*H 
*1 2 5)1 JEL 7)12; {li(R 2 ), ^ 2 ^ Tils {li(G 2 ) D ^ ^11 2 ?112 4]JL(B 2 )# 

*l^!^f. ^I ^H-¥-(670)<^l^ ^Jtr ^1 2 TllS {}Jl(R 2 ), *)1 2 ^ Til 2 

^1J:(G 2 ) D ^ ^1 2 7112: (B 2 )^r elHel ^^(620)^ 

<9i> tr^, ^lH^-(670)^ ^1 2 efliEL 7)12 ^lJl(R 2 ), 2 7)1 2: ^15l(G 2 ) ^ 

*fl 2 1-^- 7112: ^1^(B 2 )^ f-^11 31 °1^ Aii# cflolE^ ^^-(620)5. #^*rrf. 

DlMEi *)H aijt^ ^ «}*)] dlolEi b^o.^.-^ n>^l^ ^o)b) el-^I^l z\) 2 efliEL 7)1 
2 ^JL(R 2 ), *fl 2 7112; 4]Jl(G 2 ) ^ 1 2 7112: ^!JUB 2 )3 <^ 711 All- *H 

^}^r 4^ ^7l a]z)- a]^ (horizontal synchronization start signal), A Q9l 
(280 HI *fl# 7)12: ^^-S) 91 7}^ ^H*}^ g_EL A]s(ioad signal) ^ o)MBi a] 
Kdata clock signal) -f~|- i^tr^f. 

<92> 2c^- ( A]Jr ^ol^-( 6 70)^ TflolB *W {lit 7))o)e ^-f-^-(610)S. Tfl 

°1H »H ^JJL-b tHo)e Ai^ sisal S\o) 7)1 °1B ^ €2: A]JrO) ^ Al^ 
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-§-71 a]*]- -^(vertical synchronization start signal, STV), 7)}°)E. 
|ao| ^ X\ 7 )^r 7flo]B ^IJUgate clock signal, CPV), ^o]e 

^3 ^ 2567fl^ Tfloje ^oi(285)^ nfo^ *>uj. 

^ ^IJKgate on enable signal, 0E) ^Sr itrtr^r. tHM^. <y°fi°l-!- Al^sq. ^MB 
^ >S^-¥-(630H ^^4. 

<93> ^ ^o\]a] t TflolH ^-§-^-(610)^ ^IJL A^WO)^^ 711 o]e *IH ^111 

nl-er tIHb -8: ^ tIMb e}ol(285H ^7>*H ^(285)^1 ^ 

^ B€^l^(260)» a^t}. o]^, t-lHEi ^^«-( 6 20)^ bIMe] 

*W -tlS^l cfl.§-s}a} z}- cflolEi ef-o](280)°.^. 2 TflS ^ls(R 2 ), ^1 2 ^ Tjl 
S a1JKG 2 ) D ^ ^1] 2 Tfls aJJl(B 2 H tfl-§-*Rr Tils #<y- 

^^(640)^-^ «?l7> #^tr^f. 

<94> ffj-^i, TllolB -8: 1^7} ^7^ T^B e}-Ol(285)2r iH^*}^ HH^I £}<?}(280) 

^ H ^1^(260)^ JELeflo] ^^-(D)o.S^-Ei^ ^1 1 #q-(250)JL5. 

<95> o]o\) u±Q t Hefl°JSl Al^Vol 33^3 j^oflir. ^ i 7l^-(200)^ 3.^ l ;*}^- 
(250Hlrr 5|-^ ^•y-o] o]7>£lZL, <^(300)£r $t±. *H 2 7]^(400)^ 2 

(450)°fl °17}& ^^•a-ofl o)*}) ufl^^cf. 

<96> ^E}-olB ^^#51(800)^ *)1 1 7l#(200)2r *}^JiL-b %°\] wfl*]sH 3. 7 )^- 

(200), <^(300) ^ *fl 2 71^(400)^- £*r3^S ^*r*rTr ^ ^^^^^L, °« 
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^(300)^: ^SV^I X] 1 3^(200)^ *m €^5]<H °1 D l ^1 10) o] 

^8^9 €tf. °H*]#(10)£- X] 2 7)#(400)-§: 2^*}^ ^V^. 

<97> ^ ( ^<%7.}^ ol D }^^( 10 )ofl ^srH XI <H*}7l ^ 

(lOO)-l- <>l-g-*H Xl 1 ^(250)2} a\o)6\] nfl^}^ # i*>(270Hl ^ #(142)^- 

^A>^-cf. sfolH ^(100)£r XI 2 7l#(200)°.3.-*fEi olnl^^-(io)ol # Q 

*1(120H1 % ^ $-^(U0)<L3.*?-B\ ^ #(142)# 

<98> ^^iL^3fl^(500)^ aj| l 7l#(200H «fl*m # ^>(270)1- ^ <£*?-°\} &r 

o)H ^(100)^ Ht^tt #(142H ^a]-^^, ^ #(142)°1 °Ja}-£ % ± 

^>(270)S^-E^ X) 2 *JJL7> ^£|ui, XI 2 ^JL^b US. ^ ^ 

(660)°^ ^el^cf. 

<99> ajjt ^3 -fhbU660)^H *13 ^Jl-I- ^ -tljr XH^^O)^. #3 

S>JL, ^IJl XI 0^(670)^ 4lJL« ^2i^el^l(900)S ^iL*i3# 

*1(900)^ XH^-(670)i^Ei <y^^ Aii f ^e]*H 
aIJt XH-r-(670)^ 



<ioo> ^ aHI 2 

<101> £ 10^ Mj-^o] ^ 2 ^A]^o]] ^ % °»^&X\#x}2] 7 fl^£o]i^. ^. ^ 

*MHH, jffls] #Q ^ v^^r Xl^*> M-^Itt % ^A] 
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<i02> £ iqo. #3,^, ^ S.l-(600)2] %Q ^^^-(650)5.^- Ei^ eWH Jffl( 100)41 
^€ ^1^^(655)^- ~P"t§" Sl7>^ ^!Jl^(655)^r 

4°lB 58(100)3] X]<H £#(130)21- ^^^Jl, *H 2-^(130)^ ^1^(655)^- ^ °] 
7>€ ^€^r # ^ ^(140)^.5. ^17>^. 

<103> ^Al^ofl o]^, e^ole ^ ^^7l Jfl-£ t 1 * ^ S.*^ *fl 

*1 HLtt ^ ^2H1 #*f|*H A S ^oje ^o) ^ a7 | # H 

<i04> ol^Hl^i -$MI*M1 ^^*V «H1 ^§>^, ^o] B ^ 5»l«.5.«-Ei ^ ojj-g. 

^3: « #3 37)] ^Aj-Al7l^ 

<105> ^ ^tg^j. ^ ^oflA-^ £ ^tgoj H>^-a|^. ^AHl* ^2:<5H 

^^^^l^-, 7l^o>^ ^ ^ 7l#^-o>ofl Jf-Aj-o) x]A]^. # 
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WW 1] 

Ml; 

^-71 Ai^ofl tfl-g-^ *ih #^*Kf 2-1- ; ^ 

2] 

[^t 1 * 3] 

1 ^«H) SU^i, ^71 -g-^lsl #-?-°fl^r ^-71 4fl# #^f7l fltb 7fl^- 

5] 

*)1 1 Si^H, ^7l # ^ -fr^* Bfl-E. 2}-^ ^ #71 4fl# ^ 

7)^ efl= ^ rfol^, zl^I 5)-^ ^ #71 ^ ^-i- ^ =LQ ^ cf^l 
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^ 1-^ S)-#^ #7l ^ %^ lMM?lfe ^ t\o) SLIL £_ o}^.o]^] ^6\) 

*\ *>M-» i^*Rr f^AS sr>^ efo]H Jffl. 

6] 

all 5 %H1 Aj-71 # ^ -fj-^ 511= Sf^-i- #7l ^ 

^ Cfol^c, ZL^ £fe #7l ^1^1 ^A^lfe ZL^l ^ Cfol 

£ sq-## ^ #7l 4fl# ^t^a] 71^ cfoi^.c S oi^^i 33* 
7] 

all 6 *cMl 5&<>H, #7l *1M S!-8r 5flj= ^ tH^c, aj- 7 i ^ ^ d-o^ 

^ ^ #71 ^ t)-°)SL^«\) *]3. 4^ ^l*} ^7lS #71 ^ ^7>5fl #71 511 = 
^ T^0l^.c ( Aj-7] ZL^ ^ Cfo^c ^ Aj. 7 j ^.a tfol^tr^. JEtflj- ^ *g *1 7^ 
*1 #71 ^# ^-§- *M*Hf SRr 5}olH 
8] 

all 1 *<M1 Sa^H, #71 % ^ -B-^-g- #71 ^ A] 71^ Tl^cH 
9] 

all 8 *J-°fl &<>H, #7l 71^ ^°\}$t # *>*}#°1 ?A^r 
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[^T 1 * 10] 

*fl 1 ^1 5^*1, #7l -g-XH^r #7l ^ #A>^>71 7fl^7> *g#Sl 

Jl, #7l 7fl^-^-ofl^ ^-f- ^#JliiL ^ °fl7flS. #71 -g-Xl^l ifl^ ^ 

^ ^^7> MM3*Rr HCtipW ^^SlJl, #71 iHfe #7l ^ &$\<% 5l«fl ^ #Jl 

«- #71 XM a^oll <?]7>^ ^$}*l7> 31- ^-2.5- ^ 0 lB 31. 

HI 

^1 1 %H1 SU^H, #71 -g-XHfe #71 ^# #AH>7l 7fl^7V *g#5q 

^, #7l 7fl^ofl^ #7l ^ ^^>7l ^tt 3# -^-^71- Ci ^^1^ 

12] 

Xl 11 ^<H1 #71 ^flfe #71 43# ^^>7l cj-z}-^ 

13] 

-g-31, #7l -g-xH Hfl^lsl^ ^iM^i <$a}# xl i oin]^^ #*i«h ^ l # 

*1 A Jlt #3*Rr % #*1 #*1, #7l Xl 1 ^ W tfl-g-^H AliLl- #3*} 

fe- XH 2-1- ^ #71 XH -ti-M ^ #^-§r *]7> «>o> ^-71 X| l olnl^l^ 

tiVcfl ^fAS 4fl# #-8: ^S7>1 71^ # £f-*Rr &MH 

°>^^ Xl 1, XI 2 71^, #71 XI 1, XI 2 7l#<q A>o]ofl 7fl?M #71 ti| 

3.2.3. ^ ^4^.0. ^- 7 ] XI 1 olpl^^ «t^}Al7l7l ^«fl #71 

1 7l^ofl 4^7fl7l- Wfl^l^ XI 1 #7l XI 2 71^-ofl afl^^ XI 2 #71 
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41 ^M- #x]f>}a) ^7] ^ <^A> ^^7} *fl 2 #^*>7l 

#7} 1, 2 #7l *fl 1 -«^*>7l fl*R *| 1, 2 

2. °J7>S]^ ^1 t^^A* «-^9«VaL, #71 2 #*1 Ajjrofl o]*fl 2 olul^l^ 

^*}7) Aj. 7 ) ^ 1( ^ 2 ^jls. ^1 2 ^ i^*Rr ^ s.t-a- i^-*} 

14] 

13 %H1 sa<H>H, ^71 ^©.s W^ife.** ^5*>7l 3*fl #7] 1 71^ 
^ *}^1±^ ^ofl^ ^ ^Z\7] e»s ^ ^i^-ar #3*Rr 

alBl* SWfe o]^^7} afl^l^ji, aj-71 ^ #71 °1 «1 Eiffel ^-g- 
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